online | memorias.ioc.fiocruz.br Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 105 (7): 925-927, November 2010 The β human herpesvirus-6 and 7 (HHV-6 and HHV-7) are closely related viruses, discovered in 1986 and 1990, respectively (Salahuddin et al. 1986 , Frenkel et al. 1990 ). They are members of the Roseolovirus genus, characterized by tropism for T lymphocytes (Jarrett et al. 1990 , Wyatt & Frenkel 1992 . Although infection occurs frequently without symptoms, both viruses are accepted as etiological agents of exanthem subitum, a classical childhood illness characterized by spiking fever and rash (Yamanishi et al. 1988) . Primary infection has also been associated with neurological symptoms such as seizures (Ward 2005) . HHV-6 is further classified into two variants: A and B. While HHV-6B is recognized as the causative agent of exanthem subitum, no human disease has been clearly associated with HHV-6A (Tanaka-Taya et al. 1996) . It is important to note that in young adults and adolescents, HHV-7 has also been associated with pityriasis rosea (Black & Pellett 1999) .
To date, limited information is available concerning the excretion of these viruses from body sites during and after infection. It is well established that almost all children are HHV-6 seropositive by two years old (Ward et al. 1993 ) while HHV-7 infections usually occur later, being gradually acquired over the first five or six years of life (Huang et al. 1997) . But infection may sometimes occur earlier, as reported in Brazil by Oliveira et al. (2003) . Like other herpesviruses, latency and persistence can occur in the salivary glands, peripheral blood mononuclear cells (PBMC) and central nervous system (Braun et al. 1997) . Some authors suggested that both viruses persist in the host and are shed in saliva throughout life (Hidaka et al. 1993 ). Viral reactivation occurs in immunocompromised patients and has been associated with fever, rash, encephalitis and bone marrow suppression (Caserta et al. 2001) .
Clinical diagnosis is not accurate and differential laboratory tests are necessary to distinguish exanthem subitum from viruses such as rubella, measles, human parvovirus B19 and dengue fever (Oliveira et al. 2003) . Primary infection is determined by the detection of low-avidity IgG antibodies, in immunofluorescent tests (Ward 2005) . The results of studies using polymerase chain reaction (PCR) are controversial due to the possibility of reactivation and reinfection by such viruses. Finally, most prior studies described prevalence of the viruses in PBMCs but these results were compromised by the observation of chromosomal integration of HHV-6 within these cells (Daibata et al. 1999) .
Healthy adults can shed virus intermittently, behaving as the epidemiological source of infection among human populations. Nevertheless, previous articles have reported conflicting results: from 2.5-100% of patients showed HHV-6 and 7 in saliva (Cone et al. 1993) . Hence, the aim of our study was to evaluate virus shedding in the saliva of healthy adults from the metropolitan region of the city of Rio de Janeiro, state of Rio de Janeiro (RJ), Brazil, in order to assess the prevalence of both HHV-6 and 7 among this population, because no epidemiological data are available. (protocol 138-2005) .
In order to detect HHV-6 and 7, DNA was extracted from 500 μL of whole saliva by using QIAmp kit (QIAgen, Germany) and tested for HHV-6A, B and 7 DNA with the use of a multiplex nested PCR assay as previously described (W Knowles, personal communication). A data bank was generated and data were analyzed using the EPInfo 2004 statistical software package (CDC, Atlanta, USA, 2004). Prevalence rates were compared by Chi-square tests with Yates correction. The significance level (p) of the statistical tests was set at 0.05.
Among the 182 studied individuals, 75 (41.2%) were men and 107 (58.8%) were women. After stratifying by age (10-year interval), no significant differences were found in prevalence rates (p > 0.05). PCR results showed a HHV-6 prevalence of 9.8% (18/182), with HHV-6A detected in 7.1% (13/182) of the samples and HHV-6B in 2.7% (5/182), HHV-7 DNA was revealed in 12.6% (23/182) of the studied cases. Multiple infections caused by HHV-6A and 7 were demonstrated in 2.1% (4/182) of the samples. The total herpesvirus DNA prevalence was 22.4% (41/182). Statistical analysis indicated no differences between men and women regarding the prevalence of these infections (p < 0.05), except for a slight trend of increased prevalence of HHV-7 in females, as previously described by Black and Pellett (1999) . This greater prevalence among females could be attributable to hormonal imbalance throughout life.
As summarized by Caselli and Di Luca (2007) , HHV-6 and 7 primary infection occurs in early childhood and causes short febrile diseases, sometimes associated with cutaneous rash (exanthem subitum). Both HHV-6 and 7 are highly prevalent in the healthy population, establish latency in macrophages and T-lymphocytes, are intermittently shed in the saliva of healthy donors and the pathogenic potential of reactivated virus ranges from asymptomatic infection to severe diseases in transplant recipients. These features have contributed to the notion that HHV-6 and 7 are more or less "harmless" viruses. Consequently, the medical and scientific interest originally prompted by their discovery has been gradually waning. As revised by Ward (2005) , few papers concerning these viruses have been published and most of them reported significant differences in prevalence rates, outcome and in definitions of latency, reactivation and re-infection.
In our study, we found low prevalence rates of both HHV-6 and 7 when compared to other studies (TanakaTaya et al. 1996 , Ward et al. 2002 . Pereira et al. (2004) have already described similar results for HHV-6 prevalence using gingival crevicular fluid and parotid gland saliva (14%), suggesting that inhibitors present in saliva would interfere with DNA amplification, resulting in false-negatives. In fact, rates of DNA detection showed a wide variation among different studies and geographic regions (Zerr et al. 2000 , Ward 2005 ). The reasons for this variation are unclear but point to differences in populations from different geographical areas, socioeconomic status, as well as to technical issues concerning PCR protocols, specimens of study and method of collection. Recently, de Pagter et al. (2010) conducted a multicenter external quality assessment to evaluate the available molecular methods for the detection of HHV-6. The qualitative results they described indicated 80% agreement between laboratories from 20 countries, presenting only 1.8% false-positive results. Hence, variations in prevalence rates described worldwide may reflect different geographic circulation of the Roseolovirus.
It is also interesting to note a dominance of HHV6-A over HHV6-B, in agreement with the findings presented by Kasolo et al. (1997) in Zambia. The latter report also described similar prevalence rates for HHV6-A, showing around 13% DNA detection, which differed from the rates described by Ward (2005) .
In our study, the chosen clinical specimen was the whole saliva: a non-invasive sample that is easy to collect. Zerr et al. (2000) had already studied different samples and whole saliva was demonstrated as an appropriate fluid for genomic analysis, since throat swabs or blood can contain latent virus in local lymphocytes.
Previously, it was thought that in the immunocompetent human, HHV 6 DNA was present transiently in serum during early primary infection, but not thereafter. Recent data, however, showed that in contrast to acute primary infection, where only HHV-6B DNA is found transiently, both HHV-6A and 6B DNA are occasionally detected in the serum of individuals of all ages (Ward 2005) . The significance of this newly described phenomenon in relation to diagnosis, clinical consequences and congenital infections must be further studied. Persisting DNA in saliva would represent reactivation of latent viruses, even though the individual is not immunocompromised. It could also be caused by integration of these viruses and hereditary transmission leading to chronic excretion of viruses, as seen in some individuals. In fact, HHV-6 is the only herpesvirus known to integrate and transmit in the chromosomes of one or both parents (Daibata et al. 1999) . Nevertheless, no apparent morbidity has been associated with congenital infection (Hall et al. 2004) . We believe that these results have important implications for diagnosis. Although diagnosis is best made by comparing antibody titers of paired sera and demonstrating seroconversion to low avidity antibodies, it has been proposed that the detection of HHV-6B DNA in saliva by PCR would be adequate to diagnose early primary infections as well as for epidemiological studies. Previous studies, based on viral isolation in tissue culture followed by antigen detection -a difficult and laborious procedure that detects only viable viral particles -showed a low prevalence of the virus. Therefore, despite its limitations, PCR is still the most suitable technique for HHV-6 detection in epidemiological surveys.
Regarding HHV-7, we detected 12.6% prevalence of viral DNA; a low rate, when compared to the results reported by Kidd et al. (1998) . The latter study described viral DNA prevalence of 32% and showed that 80% of the cases presented co-infection with HHV-6. In fact, prevalence rates varied extensively in studies from different regions and standardization methods are still lacking (Black & Pellett 1999) . Hence, further studies are necessary to determine HHV-7 prevalence in our population as well as its pathogenic potential in clinical syndromes observed in children and in immunosuppressed patients. In conclusion, although PCR methodology proved to be a useful tool for Roseolovirus detection, it is important to consider possible geographic and population variations that could account for the low prevalence rates described here.
